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mSE# 2004-3101985 



2003-378923 ^.--J I 1/ 

Tf25£ (1) T?3fS*i*, 




S (1) Ar 1 li, T';-V>3fe, itT'J-WS, ^- U =f T U - V «m 

T;vn*vS. T;v^;vf-^*. 7'J-;vS, Ty-***^*, TV 
-;vr;v^;vi, T'J-JVTA'n^yi, 7V-^7^^f*a6, 7V-;v7^-jv 
T'J-jh;v^-;H, 7'J;vi, 7^i, S&73y2k S/U**, fiy'j;v 

7fr*)V?-*m^ 7';-^I, 7'J-n/fti, 7V-^7H)H, TV- 
jvtjv*;!'^*^ 7V-^7;vt-^, 7'J-;V7;v^-;H % 7'J^i, npnt 

a^fcl^n^K^fciFU R 4 «\ TfcflffC^s T;v*;v*. T^a^v^ T;v^;i/ 
•f-*^ 7';-^*, 7'J-^t + yi, 7V-*ft4, 7'J-W^i, TV- 
;v7;vn^yi, 7'J-;v7;v^r;vftI, 7V-;v7;i/^^;^ 7V-;v7M-;i/ 
7 v 7^1, ^ j & -> ®&~> y »J ;v * * s 

ty'j;i/t^yl, 7'J-;v^^7t-;vt^yI, 7;v^jvx;i/7t-;vt^y^ S 

2 ] 

Ties*; (2) -r^stta, 
Mb 2] 




3* (2) *K R 1 , R 2 fis afcfcfc, 7X3fJC^ T;i/*;v^ 7;V3^->i, T;i/*;v 
7'J-M, 7'J-Wyi, 7V-;vft*, 7'J-;v7;v^;H, TV- 
;v7;i/3^yi, 7';-;v7;v4-;vftS^ 7V-^7^-;vg > 7 , J-*7^i* 

3&v"j ;i/*3r->^ 7V-;v^;V7t-;i/^#yi> 7;i'+J^^7t-;i't^yS, l 

„ 7'J-;H, 7'J-^fti, 7V>-^7M^ 7'J-^7;^;i/f TV- 

ffi©E# 2004-3101985 
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2/ 



U R 4 > R 5 Btifcfc^ 7X^^ r;v^;v*. 7^3*vi6, 7;w*;v-^*». t 

U-;V^ 7 , J-;V*3r>'^ TV-A'ft*, 7'J-iV7J^^ TU-;WT;V3^r 

*>3&, 7'J-;v7M;vfii, 7 V -;v7;v^-;vS, T 'J -^7;v^-^ 7U;v 
l> 75 M&7 5 7L ->v;v3fe, iiv'jjvi, *svjh>**1'&, m&~>v;i-*- 
*v^> 7'J-;^^7*-*t^->l, 7;KJ«;i'7t-;vt*yI, tt^**U;w* 

mim 3 ] 

TI53£ (3) T^£*L&, 

Hb3] 



d&ck Ar 3 tt 7'j-;n, i^7'j-;n> iffio^a*> ztzinmom.&m. 

mm^*7Fl» R 1 > R 2 tK^H^, t;v^^», 7^3^yi, t;v*;v 

7'J-jH, 7<j-;v**~>L 7'J-;vfii, tv-^t;v^;v^ 7'J- 
^7iV3^y^ TV tl, 7'J-^7;^-^S> 7'J-;v7M-;v 

3k 7V;vS, 7<7i> 1^7 5^1, ->u;w*. iftv'J^ ->y;u ^ 
iy'J;i/i + yl, 7'J-^;V7*-;vt^y^ 7;v^r^;v7t-;vt^yS> i 
ffiom*»2£J±^a^>JI?-£^U R 3 ^±^ 7;v*;H. r;v^;vf-^ 

& 7'J-^i, 7 i ;-;w^;tL 7y-^7i^^ 7'J-;v7;v^;vfti, ru 

-;V7;i/^r-;^ 7ij-^7;v^-;vi, 7'J;H, t Fndfy7J^JH, ->V;V* 

';-;v^-^r->^ 7'J-;vftI, 7'J-;v7;^;vi, 7'J-;v7;vn^yi, 7V- 
;i/T;v^;v^^-^ 7'J-;v7;vt-;H, 7'J-;v7;H-;vi> 7'J;H, 757* 
> 1317 5 71, ->';;Hfe> fi&->V;v&, «&~>y^**~>l> 7V 

-;vx;i/7i-jvt + y*, 7;^;^^7*-JVt J fyS, fitfe#U/i'*, l-fffi^St 
i»t/iii^n^^IE^^^L, o (i0~ 2 <D^X~$>%> d t 1" & #913® Stm * * 

[1**314] 

(4) 




'o 



(3) 



miE#2 004-3101985 



wm 2 0 0 3 



3 7 8 9 2 3 



3/ 



[ft 4] 




(R% r3 



(4) 



(R 4 ) 



n 



[5$ (4) 4\ R 1 . R 2 {4, tK^M^, t;v*;v^ 7;vn*v*, 7^*^ 

7';->«, T V-^t^vi, 7'J-;V7^;Vi, TV- 

^7;vn^^i, 7V-;i/7;^;vfti, 7 , J-;v7;H-;vi, 7'J'-A'7^-;v 

7'J;^ 75 71, 1^7 5 71, ~> 1 j l^vV^ ~> 'J ^ * * Vlfe, g 

j|y'j;vt + yS, 7 1 J-J^^7i^t Jfvi, 7;^;v^;v7t-;vt^yi, 1 
ffi^^m^^^fi^Nn^^ii^^^L, R 3 i±. Tkliil^ r;v^;i/^ T;v^;uf-^ 
^ TV-;i/i, 7'j-^ftS, 7'J-;i/7;v+;^ 7 , J-^7;K;vfti, ru 
-;v7;i/^-^ 7'J-;V7;v^-;vSs 7'J;^ tKn^yTJ^^S, 

tfU R 4 , R 5 fi. »fi:fc. TfcjSJI^ Tn>*fr&* t;1/3^->^ 7;^;^*^ 
T'J-;vi, 7'J-;i't*yS, 7^-;^^ 7'J-;i'7;^;vi, 7'j-jv7;vn 
*~>i£, 7'J-^7^^^f*i, 7'J-Ji'7;^-;^ 7'J-^7;K-;^ 7>; 
/Hfe. r<;i, gjgi 7 $ y -> y >j v y ;w * * v y ; v 

lffi^Sitm^tfcte^n^vjfNf-^U n {4 0 ~ 4 c^'fit-e*) i9 , o ti 0 ~ 2 

umm 5 ] 

Tt55£ (5) -e^$ft&, 

[ft 5] 



s£ (5) 4>> x»±^ Tk^W.^s ^d^>Hh\ r;i/=i^~>^> 7V- 

)V**is&, 7'J-;l/fti, y'JJH, lUfeVy^afe, ^^>--;^ g^^>-;i/ 
toU Ar 1 fi. T'J-V>^ 117'J-V>I, t'J^y-V^S, *g|*V 

3^r->^ 7;v*;v^^ 7'J-^i, 7'J-;vt*yi, 7'J-;vfti, 7'J-;v 
r^/Hk tv -/ur^a^s/^ 7 , j-;v7jv^^fti, 7V-^7;vt-;vi, 

v";;v**->* % S^vV^^^i/^ 7 l J-;^JV7t-;i't^^ 7;v%ji/^;v7 




SiR 1 R 2 X 



(R 4 ) 



(5) 



n 
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y-;V**v^ T';-^^^-»> 7'J-;V7M;H, 7'J-^7^3#VS, 7V- 

> 1^7 v y y v V * 'J r u 

/cii^n^jK^^U 1 {±0 tfzlt 1 ^-fi-C&^K nliO~4?Xt-C&&£ t 

Tia^: (6) x-mztiz, 
me] 



^ (6) 7X*HT-> ^nyyg^ 7;vn^fvi> T;v*;i^*^ 7V- 

*£>fU r 1 , R 2 litt&fc, 7lc^if^> T^#;v«. 7;^^^, 7;v*^« 
, 7V-;H, T';-;v^-^r^^> 7'J-^fti, 7>;-^7;^;H, 7'J-;v7;v 

3*~>^ 7'J-;V7;VWt^ 7'J-^7H-^S> TV-fl'T^-^ 7 

y 7^1, «&7 ^ ^ ~> y ii-> y -> y sm~> y 

y-;v*. 7'J-^t^yi^ 7'J-^fti, 7V-^7;v*jH, 7'J-W^ 
7'J-^7^-;H, 7'J-^7M-)H, ry;v». tFn^y7;V^V 

->y;v^ e^->y;v^ tt-f^n, lffi^^m^i^ti/Nnyv^^^L 

„ R 4 . r 5 fi, ?43Ltc, Tfcfftii^ 7;v*;i^ 7;vn*v^ t;v^;v^^*> 7V 
7'j-jvt^yi> 7<;-;vftI> ry-;vT;v^^*. rv-wa**/ 
7'J -;wtjv^;v^^*. 7'J-;v7^^-^S, 7'J-;v7J^-^i> 7'J;H 
. T$y&, 117^/S, ->'J;H, tt&~>y;Hfe, ->y;i/^-^r~>^ t^vv^t^r 
~>^> 7 1 J-iWJV7*-;vt^^ 7;v^;^^7t-;vi^y^ ffl&**y;v*> 

Tttt (7) T-^^tt^,, 

[ft 7) 



SiR 1 R 2 X 




SiR 1 R 2 X 




XR 2 R 1 Si (R 5 ) Q 



miE#2 0 04-3 101985 



#12 0 0 3-3 7 8 9 2 3 ^-v I 5/ 

5* (7) Xfi> An^^S^ r^a^S/*, TA' + A'f**, 7'J- 

;l/*3^>^ '>U^ ttt->'JJH, f^^>-^ 

*£tfU Ar 3 tt, T'J-;H, tlT'J-^S, HKO«3(SS|t2£ N 4 tf:f4 1 fflli<9«& 

/l/?-*^ TV-**, 7 V -;V**~>3I, 7'J-^7*4f**, TV 

-;v7^n + ->i, 7'J-^7;v4r;vftl, 7 V -;v7;v^-;i^ 7'J->7;v^- 
7'J^S, 7?yf, f^7^i, y'J;H, y'JW#->I, 

fj^y'J jv^-drv'^ 7'J-;^;v7i-;i/t^vS, T;u^r;u^;i^7 * -^^-^^^ 

lffico^m^* £f4^ny>iir^£^u R 3 it, tMRjicTn 7;i^;i^ 7;v*;v-?- 
7';-;H, 7'J-;H#yi> 7';-;i^*^ 7 , J-;i'7;v^;H, 7';-;^ 

t;v^;v^^-*s t v 7';-;v7;K-^i, 7'J^ t Fn*y 

^^tjnL> R 5 {4, fcmWL^-, T^^^m, T^a^v^. T^^^^^-*. 7'J-^i 

, 7'j-w^yi, 7V-;vfti, 7'j-;v7;v^^i, rv-^r^^^^m, r 

V -frTfr^cJVJ-*^ 7V-;l'7;l't-^i, 7V-;V7JV^-M, 7'J^i, 75 

^^i7tt4/Nny>^=£:^L. o (4, 0 ~ 2 O^Tr^ & £ t 1" & #Sjt*SSit 

8 ] 

TIBsS; (8) 
Kb 8] 



SiR 1 R 2 X 




5£ (8) 4". X{4, fcmm?; ^n^>'®^ 7;i/3^->i, T )\>* )V^-ar^ 7 V - 

^t^->i L 7V-^fti, >>y;v^ tgyy^i, *i?y-)vm, ttz\±w$k** 
>-;v^£^cU R 1 > R 2 i4$u£^ iflf, t;v^t;v^ 7;i/=i^'>^ t;v^;v 
7'J-^i, 7'J-;^Jfyi, 7'J-JVfti, 7'J-^7;v^r;vi, 7'J- 
^T^rj^-/^ 7'J-;v7;v^;vftI, 7'J-^7;v^-^ 7'J-;v7;^-;v 

7'J;V«, 7^S> f^7^i, ->V/Hk t^y'J^ y'J;^^ryl, « 
m'>y^^^v^> 7'J-^;V7t-;^^fyi, 7;^;w;v7*-;i/t + yi, l 
ffiO^fft^t^te^n^vM^-Sr^U R 3 (4, 3fcStlEi\ 7;i'*;V^ T;Vdr;U-f-^ 

7'J-.;vS, 7'J-;vt^yS, 7'J-^ftS, 7'J-^7;^^ 7V-;v7 
;v^r;v^^-^ 7'J-jv7^^-jH> 7'J-^7;v^r-;vi, 7'J;vi, tFn^ri/7 

t^'f'J;H, l liffi<7^1S5?§St^i;£f4/^^^>'Jlr^- 
: £•7KU r 4 , r 5 (4, tK^JI^ 7;i^;v^ Tfr^^i/^ Tfr*)Vi-*m 
. 7'J-;^ 7'J-J^^yi> 7V-;vf-^*. 7V-^7;^;H, 7'J-^7;v 
=r^v^, 7V-;v7;i'^;i"ftS> r v -;vr;v-5r-;^Sx 7V-j>7;v^-^i, 7 
u /uafe. 75;i, 1^7 5^1, v >; n>m* iUy u v V ;v * * tty y 
;i/^-^r>'^ > 7'J-M;i'7t-;i'*^yi, 7;v^;vx;V7 * -;v^-^->^ fflfttfy 
>Hfe, lffi«Si^/:li^D^>H?^^t> n{4, 0 ~ 4 <^)>(fi-Cab <9 > o (4, 0~ 

ffiIE# 2004-3101985 
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[ft 3fcB 9 ] 



1 0 ] 

$> t - * y * mfe * l tz^ 
m&m 1 1 ] 

TifisS (9) 



p£ (9) Zii. ^fgfC^t^tea^Stiii^^u r 4 a. *fStm^\ t;w^t;v* 

[m%.m 1 2 ] 

TfB5£ (10) X^ZtiZ, 



5£ (10) 4\ Zii> ^mm : Ftfzit3^mm.l L ^^L, Ar 3 fi. 7'J-^ it 

7'J-Wi, 7'J-;i'7;^;vi, 7'J-;v7Jvn^yi > T V -;v7^^;vf 
7'J-;v7;^-;vi, 7'J-^7^*-;vi> 7V;^ 7 5;s, 1^7^ 
~>V;i^ m&^V;^ y'j;^4ry^ IS|yV;^^->i, 7V-w;V7t 



Hb9] 




Mb 1 0 ] 




o 



ffiSE# 2004-3101985 



#JM 2003-378923 : 7/E 
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^-v: 1/ 



imm&\ mm* 

[0 0 0 1 ] 

#3P;m, ^turni^^ (el) m^-^mm^^m^ytis x^nmrnm^^^-r 

[0 0 0 2] 

(EL) /hm^-ft^M-fb^RX^^ 

[0 0 0 3] 

[^MfMvfclR 1 ] M. Serby, S. Ijadi-Maghsoodi, and T. J. Barton, XXXIIIrd Sym 
posium on Organosilicon Chemistry, Abstract No. PA-35, April 6-8, 2000, Sagi 
naw, Michigan, USA 

[0 0 0 4] 
[0 0 0 5] 

±IBR«K«*Tfc$ft7fcfcOTNfc*K -tOBfi&li, tlt^ll^ (EL) * 
^ fcffl v» * 3£**m& Z v> tt m##r^## L r JSffl iff t» 4 «*L7t «pft * 36»-c # * «f * 

& £ (C <fc & 0 

[0 0 0 6] 

*#ira#<ofi> ±EB»*aSJfi-T'<<tt3K1*ftL*:iBf*, Tf£<£>5£ (1) &v>L (4) 

[0 0 0 7] 
[0 0 0 8] 

Hfci] 




(1) 



[0 0 0 9] 

tfiiE#2 004-3101985 



S&m 2003-378923 



^-V: 2/ 



[0 0 10] 
[0011] 

Kb 2] 




[0012] 

[0013] 

*»WK«*«10*SIW[Wfr#a*«*f3Rti, ±SBSH8 &fc*>fc\ TfB5£ ( 

3) -e^^tL^, 

[0014] 

Mb 3] 



Ar 3 ^f 




R1 (R 5 ) g R 3 

[0 0 15] 
[0016] 

±m^mmmM7r^mmumz^x^, tib^: (4) -t^sjis, 

[0 0 17] 

Mb 4] 



(3) 




(4) 



(R 4 ) n R (R% R3 (R4) n 



[0 0 18] 

offiM & & 4 <r> t* & o T % J: 0 
[0 0 19] 

Tffiss (5) -e^$*L*, 

[0020] 



ttliE#2 004-3101985 
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3/ 



Ut5] 

SiR 1 R 2 X (R*) n 

0— wi— O «■> 

(R 4 ) n XR 2 R 1 Si 

[0 0 2 1 ] 
[0 0 2 2] 

±I2^4'^#-e}i. T12:i£ (6) -C^$*l£. 
[0 0 2 3] 

Hb6] 



SiR 1 R 2 X 




[0 0 2 4] 
[0 0 2 5] 

fc> TfB:£ (7) 

[0 0 2 6] 

Hb7] 

SiR 1 R 2 X 

Ar 3 — <^~^) — Ar 3 (7) 
XR 2 R 1 Si (r 5 ) q 

[0 0 2 7] 
[0 0 2 8] 

±ie^tf^#^^^T{i, Tf5:£ (8) X^ZtiZ, 
[0 0 2 9] 
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4/ 



[ft 8] 



SiR 1 R 2 X 



(r\ XRWSI (R% (R4) n 



(8) 



[0 0 3 0] 
[0 0 3 1] 

^Wfcmzg>mfcmmn&&%mwn<vmm*&it, mm&, (5) ^iB«^#mifim 
m n ^^mum-<D^rp r$fc % > &m&7tM t bos $ -£-c y r - * > * l ^ 

[0 0 3 2] 

Lfc&, ^T-^-^^P^Sr^m^J-CMiE-r-Sii: «9 , HUB* (3) KfE«0#-3jl 
[0 0 3 3] 

[0 0 3 4] 
[ft 9] 




(R 4 )n 



(Ar*), 




(9) 



[0 0 3 5] 
[0 0 3 6] 

) -emztiz. 

[0 0 3 7] 
[ftl 0] 



Ar3 




Ar 3 



(10) 
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5/ 



[0 0 3 8] 

Sitt:J:tJ, mntt (7) fcIB*<Z)£-jS a £ Ltv^ D 
[0 0 3 9] 

±IB<7)#^: (1) &v>L (10) <Z)fa*L:dHClBft<a#H&#&;:ov>T{±. JElTWi»)T* 
[0 0 4 0] 

A r 1 fd\ 7'J-V 117 'J - V * V =f T 'J - 1/ V 'J - 

^ >^ 2 fl&OttXSfc*. "2 fifi^Sm^^S, 2 fflB4> * 'J =ft*3K3|ta£, £ (i 2 fi6<7)g 

[0 0 4 1] 

Ar 3 ti. 7'J-;v* (aryl-) , t^7'J-;v£, 1 3: £ti 1 lffi<7)g 

[0 0 4 2] 

7 1 J->t^ryi, 7'J-Wl, T'J-;^)^^ TV -;vT;v^drv 
7'J-;v7;v^^ftS, 7'J-;v7jv^-;H, 7'J-;i/7;^-;vi, 7V;vi 
(aiiyi-) . 7?yi, M7 5yi, ->y;v^ ity'j;vi, v | Jj^+->i, 

[0 0 4 3] 

R 3 te, tK*HT-, r/i/^afe, r^*;^**. 7>;-;vi, 7V-;vftS, 7'J 
-^t^^p;^. 7 , J-;i'7;^;i'ftl, 7V-;v7;v^-;vi> 7V-;v7;v^-^ 
r u tKn^>7M ~> V /Hfe, em 'J * 9 > - /Hfe, 

[0 0 4 4] 

R 4 , r 5 ii, m$n^ 7kfifM^\ t;v*;i^ t^^v^ r^^f-*^ 7'J 
7V-^t^y*, 7'J-;v^*^ 7V-;v7;^;vi, 7'J-;i/7;v3^y 

, T^y», S&7$y^ y'J^ W&^V;^ ^V;i^*y^ WWk*sV)i<** 
[0 0 4 5] 

lit, 0 £ 1 CD!t-C&&o n. m«> Jfcfcfc:* 0~4©it*4 o o ii, 0 ~ 2 <D 
[0 0 4 6] 

[0 0 4 7] 



ffilE#2 004-3101985 
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Utl 1] 



6/ 




[0 0 4 8] 



[0 0 5 0] 

^fc-g-tHt^l&i LTfi, 5, 5, 10, 10- x h ^;V-5, 10-^^^-5,10-^t K 
u^fyry [2, 1-a] -f > f i£#ff » 1 K^c-t^j&^&K J: *) #P, *i& i t tf*£n «b 

[0 0 5 1] 

L^U fO^Mii, #***a«kfl*KJ6HJ:*4o-C*»).' (1) fa 
*$rv>, (2) nfr^fc K&g & o^##:c7)^ K [p]/^& ££^(3) 

[0 0 5 2 ] 
[0 0 5 3] 

i©MMt<<> ^Hk «E^fl9t*fLv»^jSffi*ffiv»T, suffix (1) &v*L ( 

[l&W«:HJfei-4fei<>0«:AO^JEI] 
[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 

if> Tiso^: (5) . s£ (7) T-mzn.z&&m*mte<n&j&mi l z<>^x-tti<?ti& 



[0 0 4 9] 



[0 0 5 7] 
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7/ 



Mb 1 2 ] 





(9) 
Z = Br,l 



1) base 



2)R 1 F^SiXY 



SR 1 F^X (R 4 ) n 

// 



I 

XR^Si 




(5) 




1 ) base 



2)R 1 R 2 SiXY 




SiR^X 



(10) 
Z = Br, I 



XR2R 1 Si (R 5 ) 
(7) 



[0 0 5 8] 

5£ (9) , 5£ (10) \ l ZXJttiJ:tl7jiZtl2>&m% l^V>t, ^tL-Ttl, ^^i&S 
^l^^ny^-^ ^^SafcKJSm: 19 ^MfcLfcft* R 1 R 2 S i XYO-tS 

^sns^«^>f &f*^*m-r*£i:i::.fc *K ^ (5) , 5* (7) -c^$tt«s#^ 

*> m * t ti ^ti&fc -c § * o 

[0 0 5 9] 

£<7)|igt> JBv>S^T«&JR:Btf£fc Ltli, n-BuLi, s-BuLi, t-BuLi* 

L i ^TTHFtt^^M^lT^ t fiW^iV^. 
[0 0 6 0] 

^^fr4 ^UMR 1 R 2 S iXYWT, X, Y«\ $?3:K> 7jtftJI^-> 

ifty'J;H, J^^>-;vS, tfciiSlfe** ^-A^fc^-to 
[0 0 6 1 ] 

A (5) . 5ft (7) K*5V>t\ YtLT&. * tt T 3 * fc^fffl-C 

Yt vximw^^-r^it^mo^m^t^ mm^^mu.m'R 1 r 2 s ixYt 

LT> R 1 R 2 SiH 2 , R 1 R 2 SiHCl * 2f J&'ttffl "C * * o 
[0 0 6 2] 

Yfc VX7fr3*i,&ZG1r2>tt&®<D&mzte, mm^^mUMR 1 R 2 SiXYt 
Ltli, R 1 R 2 Si (OR) 2 ttzitR 1 R 2 SiCl (N R 2 ) tf*^JBT#*o fc# 
W\ R 1 R 2 SiCl (N R 2 ) t—REUBiH£tz^ JMINrl*^ *<D$tm. 

& 0 

[0 0 6 3] 
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^-v : 8/ 



Ut 1 3 ] 
SiR 1 R?X 




I 

XR^Si' 



(5) 



1) reductant 

2) electrophile 




(D 



SiR 1 R 2 X 



Ar 3 



XR 2 R 1 Si (R 5 ), 



— Ar 3 



1) reductant 

2) electrophile 



Ar 3 




r1 % (R% R 3 

(3) 



(7) 
[0 0 6 4] 

5) , 5£ (7) X*7fi2ti&^k&W*&mM%M£*tirtiKfi$-2-&Z>Ztl l zX. *K 
^m^J(electrophile)X'tti£-r^>^ > 5JC ( 1 ) , (3) T?^S*L&«'ftek& 

[0 0 6 5] 

h\ V^A(4,4' -v-tert-7'f ;vt*7x-ij F), 'Jf 7A[8-(N,N-^ 
f7^l/iK], 'J ^^A/^bT^^-T. tF'J7A, th'J7At7^V^f\ 

h'J7AH*7x-'J f\ thV7A(4,4' -y-tert-7^/n£7x — y KK ^h'J^A[8 
-(N,N-'7>f;l'7;y)t7^V-K], th'J7A/M7>^-7, * 'J * 

A^?7T>f b £ if 5&*tt A. * o 
[0 0 6 6] 

EJt-Cfflv^tifcLtli, THF<oa v^f-;v^-x;v-^v ? ^'^>'V^-7-^> 1,2- 
v'^ h ^ y x ^ > ^ff)x^ f X. S 0 RJfciHJKtt. -7 8S^"b+5 Ojg, 

fiP 4 L< tt, - 2 0flE#'b+ 3 OgtTtfH £ fc^tlSo 
[0 0 6 7] 

H 2 C H 2 I, I 2 , B r 2 , ICK NIS, NBS, BrCH 2 CH 2 Br, BrC 
l 2 CCC l a Br, ttzitB r F 2 CCF 2 B r % ZOtttt^nfylffl. 
liMe 3 SnCK Bus SnCK Ph 3 SnCK Ra SiCK R2 Si(OR)C 
U RS i (OR) 2 C K Si(OR)sCl, R2 S i F2 > RS i Fs . B(0R) 3 > 
(iPrO)B(-OCH 2 CMe 2 CMe 2 C H 2 O-K C l B(NR 2 ) 2 . MgC 1 2 , 
M g B r 2 , M g I 2 > ZnCl 2 , Z n B r 2 , Z n I 2 , £ f± Z n C l 2 (tmen) & 

ffiiE# 2004-3101985 



#H 2 0 0 3 -3 7 8 9 2 3 ^- v : 9/ 

[0 0 6 8] 

[0 0 6 9] 

(§H»J 1 ) 
[0 0 7 0] 
[<t 1 4 ] 

Br 




la(E=H) 
Wb(E=Me) 
VHc(E=SiMe 2 H) 
Wd(E=BPin) 

[0 0 7 1 ] 

**JC % '^^4'^#T^^l,4-Bis[(2-dimethylsilylphenyl)ethynyl]benzene (II) 
l:o^t, «ct>±|B**-a 1 «r#JHL4r* f <bJSlT^L3to if, 1.4-Bis[ 
(2-bromophenyl)ethynyl]benzene ( I ) (7. 01 g, 16. 07 mmol) <DT H F?#?&(150 mL) £ 

miiE#2 004-3101985 
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.^-y : 10/ 



tert-Zfi-JiVV?-VJ»<D'<>*-ymWL(l.U M, 46.0 mL, 66. 24 mmol) £—78 'C"CtST L 
7to 1B#M. 8*0^^0^^ ^m^LTtm, chlorodimethylsilane (7.4 mL, 

66.63 mmol)*v"J >^-ein£, *) t^Ut t^Sl^^f, 2 2 Hf^^ L*r 0 

[0 0 7 2] 

Lfcft, v U * ffrij 7A?nvK77^- (SBB»iihexane/ethyl acetate, 100/1, 
fo= 0.38) J: IJ, IfiMt^^£&^/£* W# (II) (6.06 g, 15. 
35 mmol))^W96%-C#7to 
[0 0 7 3] 

^ffraflt (II) ©»ttl±£lTOii«J*C*ofco *H NMR (CDCb): d 0.48 (d, J = 3.9 
Hz, 12H), 4.65 (m, J = 2.7 Hz, 2H), 7.37 (m, 4H), 7.54 (s, 4H), 7.58 On. 4H). 
13 C NMR (CDCls): d -3.87, 91.88, 92.12, 123.24, 127.76, 128.48, 129.23, 131.32, 
131.93, 134.74, 140.19. 

fciifcli, JGlTfc •etL-r^-r#«^#R^#^H&#T^^>o iMU 1) n-BuL 
i or t - B u L i , 2) HMe 2 S i C 1 iifi, 1) LiNaph, THF, M 

ffi. (rt) T'5^-F^, 2) electrophile orNH 4 C 1 ^^i" 0 ti h (O&Wfo it . JJlTO 

[0 0 7 4] 

(HJfefll 2 ) 
[0 0 7 5] 
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[it i 5 ] 



Br 




Br 





in 




Me x Me 



vm 

[0 0 7 6] 

'ftfe<^)^^tt'^#:-eab'5>l,4-Bis(phenylethynyl)-2,5-bis(dimethylsilyl)benzene 
(IV) (D&f&mz^^XlMA*-* 2-*r#BBL*^^>mT^L^o £1% 2,5-Bis(p 
henylethynyl)-l,4-dibromobenzene (III) (l.OOg, 2.29 mmol) «THFM(20 mL) 
tCtert-7*f-;V';^^A<^^>^>^m(1.45 M, 6.4 mL, 9. 28 mmol) £- 7 8 t^flST L 
/Co 1B#H^ 7 8VKU^tit tmWLtzfe, chlorodimethylsilane (7.4 mL, 

66.63 mmol)£v"; VvT'iPx., < !j t X^L^^h 8 B#^^L^ 0 

[0 0 7 7] 

WL^WkMLtz^ ->U*^;V*7A^n^h^9 7^-(®^^hexane/ethyl acetate, 
100/1, Rf= 0.50)-e^|«M-r^.ii:^J; 19. S^h^trafe^^*^ (IV) (0.7 
5 g, 1.90 mmol) £W83%-?#£ 0 
[0 0 7 8] 

^■tfS+Wlflt (IV) ©«»tett&TO»i)-e*o:fco *H NMR (CDCh): d 0.48 (d, J = 3.6 
Hz, 12H), 4.63 (m, J = 3.6 Hz, 2H), 7.37 (m, 6H), 7.55(m. 4H), 7.73(s, 2H). 

ttifE#2 004-3101985 



mm. 2 0 0 3 -3 7 8 9 2 3 *-*J I 12/ 

($mm 3 ) 

[0 0 7 9] 
lit 1 6 ] 

X^r— A3 

Br 




HMe 2 Si 

VI 



ii 

v 



Me Me 




Me N Me 



K 

[0 0 8 0] 

»V»T, £ <b ^BO'o^ p 1 ::, F^#"^^)'5)l,4-Bis(2-dimethylsilylphenyl)-l,3-butadiyne 
(VI) 0-grJ&ftteov*T_tfB**-A 3 ^#,lt^^P,Mf^ 0 £1\ l,4-Bis(2-bro 
mophenyl)-l,3-butadiyne (7.00 g, 19.44 mmol) 0^-x;Vi#i£(195 mL) ICn-y^^U 
f^AOA^rt>M(1.6M, 26.0 mL, 41. 6 mmol) £ - 7 8 'C-CfllT L^o 1. 5Nf^ 
> |WICzaE^#L^^ chlorodimethylsilane (5.5 mL, 49. 57 mmol) £ *s V > v"C*n 

fcv'Jp^V^A^n^h^?^- (m^V#^hexane, Rf = 0. 53) -C^StH^I" h Z. 
tK«fc*K 5.50 g (17.26 mmol)OgkMt^T~&&^j£*IW (VI) ^W89%T^Mfe 

[0 0 8 1] 

F*3# (VI) <Dmm*£XT<D&*) X-hotZo *H NMR (CDCh): d 0.45 (d, J = 3.9 
Hz, 12H), 4.56 (m, J = 3.6 Hz, 2H), 7.35 (m, 4H), 7.56 (m, 4H). 
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13/ 



(«#!! 4 ) 

Xy."FtC. l,4-Bis(l,l-dimethyl-lH-l-silainden-2-yl)benzene (Vila) ©#jSftfco 
V^Tmr|SX^r-A 1 *:#ML«:3&*e>fiWi-*o if, 'J 7 A (28 mg, 4. 03 mmol) t -j- 7 
1/* V>(519 mg, 4.05 mmol) OM$:THF^ (4.5mL) N Site 4 B#HI!i# U 'Jf 
^At7^V-KM*HSUo (II) (396 mg, 1.00 mmol)?) 

THF*«(2 mL)S:SaT?Jjnx.^o 5fl*M«#L;fcflL it tz % KH&jRU&f fc T^-^Ai 

[0 0 8 2] 

^JET^* L£ 0 ftb fttzU^m S:->';*W5A^n7h^7-f- (SM^CHCla 

(VII a ) (205 mg, 0. 52 mmol) fcJR* 5 2 %-e#ft 0 
[0 0 8 3] 

IfiMb£^ (Vila) O&ttteJBHTOSiJ-CJboTfco *H NMR (CDCb): d 0.50 (s, 12H) 
, 7.22 (m, 2H), 7.33 (m, 4H), 7.52 (s, 4H), 7.56 (m, 4H). 13 C NMR (CDCb): d - 
3.06, 124.34, 126.64, 126.95, 130.08, 131.73, 137.94, 138.34, 140.82, 144.91, 14 
8.99. 

(mmm 5 ) 

<kfc, l,4-Bis(l,l,3-trimethyl-lH-l-silainden-2-yl)benzene (VII b ) <D&fitfeiZ 
ov^-C_hfa^^-A 1 *0mL%tfbm.m-t2>o 'Jff AO mg, 1.30 mmol)i:-?-7 
1/ > (166 mg, 1.30 nmoOoift-frWfcTHF* (2 mL). 4 I^IHI«^L> 'JffAf 

7* V- Kjgifc&WftLfco iO»*tw^jS(t)|Hfl: (II) (105 mg, 0. 26 mmol) ©T H F 

i£ifc(i ■L)*g»-cin*.7fco 5#w«#Lfcfc, tzti%\~- 7 8*CK?fr*u vt+frm 

[0 0 8 4] 

k% & ^mmnm * #«*«*mT?* * @ (vn b ) (93 mg , 0. 22 mmoi) 

*JR>*83%-Cftfco 
[0 0 8 5] 

iKHfrfrW (VII b) ©ittMT<Ol>)t*o/;o *H NMR (CDCh): d 0.38 (s, 12H) 
, 2.21 (s, 6H), 7.18 (s, 4H), 7.26 (m, 2H), 7.42 (m, 4H), 7.57 (d, J = 7.2 Hz, 2 
H). 

mmm e ) 

iV>T, 1,4-Bisd, l-dimethyl-3-dimethylsilyl-lH-l-silainden-2-yl)benzene (VII 
c) <D&f&&: JCO V> T HiTiB7 * - A 1 S:#JHL***?>SiW1-«o 
[0 0 8 6] 

laoittfl:^* (VII b) ©-&-jftfcra*K*M^*^fv^ ^m^Jt LT^f*«SI 

ia**ISK#«*f«-T?**BKlfl:'fr* (VII c) £#£0 
[0 0 8 7] 

BBKfrfrW (VII c) ^ttliaTOHI-e*^^, *H NMR (CDCb) : d 0.21 (d, J = 
3.6 Hz, 12H), 0.35 (s, 12H), 4.38 (m, J = 4.0 Hz, 2H), 7.06 (s, 4H), 7.23 (t, J 
= 7.2 Hz, 2H), 7.39 (t, J = 7. 6 Hz, 2H), 7.60 (t, 4H). 13 C NMR (CDCh) •' d -4 

.23, -2.63, 124.98, 126.01, 126.73, 129.90, 131.82, 138.28, 140.62, 152.61, 153 

.80, 163.93. 

mmm 7) 

&Tfc:> 1,4-Bis[l, l-dimethyl-3-(4,4, 5, 5-tetramethyl-l, 3, 2-dioxaborolanyl)-lH-l 
-silainden-2-yl]benzene (VII d) <^j£&fc-OV*TMIB**- A 1 £#fi& Lft&bWi 

01SE# 2004-3101985 
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^-vl 14/ 



[0 0 8 8] 

flfifc© g BKfr&W (VII b) O^jfcfcRl&fcifcffcSrfrv^ *Ifii:Lty^f^Si 
Oftfr 0 &zi-isopropoxy-4,4, 5,5-tetramethyl-l,3,2-dioxaborolane£fflV>.5> ^ t (' J: ^ 

, wmz%^*&WK&z&mmmn&miWti^&2>sMt&® (viid) «r#/c 0 

[0 0 8 9] 

ifl&-ffc*W (VII d) 0»ttl±Je)LTOa*JT*ofeo *H NMR (CDCh): d 0.36 (s, 12H) 
, 1.30 (s, 24H), 7.18 (t, J = 7.2 Hz, 2H), 7.26 (s, 4H), 7.34 (t, J = 7.2 Hz, 2H 
), 7.47 (d, J = 7.2 Hz, 2H), 7.52 (d, J = 6.8 Hz, 2H) . 13 C NMR(CDCh): d -3.86 
, 24.95, 83.93, 124.72, 126.16, 127.10, 130.00, 131.67, 138.20, 140.09, 151.58, 
158.89. 2 9 Si NMR (CDCh): d 5.20 

mnws) 

1, 1, 5, 5-Tetramethyl-2, 6-diphenyl-l, 5-dihydro-l, 5-disi la-s-indacene (VII 

i) <z>£-jfti£i-ov»-ctfna**- a 2 z^mLft&huw-t&o 

[0 0 9 0] 

U ^ A (15.2 mg, 2. 19 mmol) V? W>(280.2 mg, 2. 19 mmol) <7)7&^^£ T H 

F* (2 mLK gz&T?4 8#B&££U Uf^At7^ V- K»«t*W«Lfco ^ilt 
ft-frft (IV) (200.0 mg, 0.51 mmol)tf)THFv#i£(1.5 mL) fcgi&"C;fiIlx.rt:o 
[0 0 9 1] 

(SM»«Ehexane/ethyl acetate, 100/1, Rf = 0. 20) XfrmmWkir Z> C J: «5 * 
C«*#SWWa ir ^*«W«-"Cab* I (VIII) (177.7 mg, 0.45 mmol)* JR 

[0 0 9 2] 

ifiMfrfr* (VIII) W!fett(±JSJlTC03l«9 X*3b<z>tz 0 X H NMR (CDCh): d 0.51 (s, 12H), 
7.26 (m, 2H), 7.38 (t, J = 7.6 Hz, 4H), 7.52 (m, 6H), 7.60 (s, 2H). 

mum 9 ) 

m^X, l,l,lM'-Tetramethyl-bi(lH-l-silainden-2-yl) (IX) OMSt:ov^i 
Ifi^^r-A 3 ML4#5iPtJo 
[0 0 9 3] 

V f- * A (12 ng. 1.73 mmol) fct7l/^ (222 mg, 1. 73 mmol) ^>^^^* T H F 4> 
(2.5 mL), gi&t?4B#W!g#U V^*A^7*V^ K»**P*Lfco £<&»iftfcflrafc 
O^J&'Pf^'fc (VI) (130 mg, 0.41 mmol) «THFI$(1 mL) fc^i&'eJnx.fco 5 

[0 0 9 4] 

A^nvh^7^- (£R&&hexane. Rf = 0. 24) & C K <t «J . *5&9J 

\Z%h&mmMn&'&GW$PcXh2>Emk%%0 (IX) (45 mg, 0. 14 mmol) £J|X^34 

[0 0 9 5] 

BfiMb^tf (IX) ©*ttli£lTOa»)-C*ofe«, *H NMR (CDCh): d 0.47 (s, 12H), 7 
.12 (s, 2H), 7.25 (m, 6H), 7.52 (d, J = 6.9 Hz, 2H). 

V>T, (IX) . (Vila) > (VIII) WU 3 6 4 nm, 3 7 5 nm, 

3 9 8 nmfclRJDfcfek&jFU 4 17am, 4 3 7 nnu 445 nmM*L-r*L^ 

^i^^L^o -f-oatjfeM^JRfiptiJH^KO. 4 9 (anthracene) , 0. 8 6 (9,10-diphe 
nyl anthracene) , 0. 73 (perylene) t^d^.X*$>ofz 0 ±.|BO*»o t^fi. 
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[0 0 9 6] 
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[*R«] 
[Rtt] 

m&^m tib<z>**-a i k^-*-* ? k> m&ism (i) 
[ft ii 



Br 




HMe 2 Si 

n 



ii 




VEa(E=H) 
VIIb(E=Me) 
Wc(E=SiMe 2 H) 
TO(E=BPin) 

^^m^mizx «j 9MkLtz&, #«***#Bi-citft-r«£fc (in) n -BuLi 

or t-BuLi, 2) HMe 2 SiCl) &c«fc!9. £-$i*W# (II) £#> «v>t\ ±E^A*Wflt*, 

yr-^^^Mfr^^W^J-CJltlS-f (ii:D LiNaph, THF, rt, 5 min; 2) 

electrophile or NH4CI) K£ VWhtlZ^mfemMn (VII a -VII d) o 
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^-vl 2/E 
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m m a jr as « * 

[503360115] 



1. *H*J!B 2 0 0 3^1 OB IS 

ESS] 
ft Bf 
ft £ 



2. tWB 2 0 0 4^ IB 

ft W «5*JMP**W4TB 1*8-9- 



i/E 



W «E#^ ffiHE#2 0 0 4 - 3 1 0 1 9 



